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I. INTRODUCTION 


Se E CE Se ee ee eee 


A. BACKGROUND 


With technological advances a vast amount of information 
is available and it is becoming increasingly difficult to 
utilize this informaticn properly. Minzberg states that a 
manager is "...the focal point in the general flow of infcr- 
mation and in the handling of general disturtances." 
[Ref. 1: p. 4] Naisbitt [Ref. 2: pp. 1-33] lists the tran- 
sition of the American society from an industrial society to 
an information society as one of ten "megatrends" currently 
taking place. Certainly, a key factor in determining a 
managers success is going to be his ability to properly 
utilize all the information made available to hin. 

A Management Support System (MSS) will help a manager 
Manage information. As task manager of the Electronic 
Warfare System Support Laboratory (EWSSL) the authcr wants 
to be sure he is using the most up to date methods to manage 
the labcratory. 

Ihis thesis develcps the requireuents for a MSS for the 
EWSSL. The EWSSL is located at the Pacific Missile Test 
Center (EMTC), Pt Mugu, California. The EWSSL generates 
test configurations, realistic battle situation scenarios, 
and cata acquisition and processing capabilities to test 
Flectronic Warfare (EW) systems and suites in a real-time 
dynamic environment. Navy, Air Force, and Army develcpers 
of EW systems utilize the EWSSI. In the past 15 years the 
size of the EWSSL has greatly increased. Personnel has 
changed from two eiectronic engineers and one electronic 
technician providing technical support and a branch head 


providing part time managerial support in 1969 to a crew of 


15 electronic engineers, three electronic technicians, a 
program analyst, and a full time branch head. Situlation 
equipment has changed from one target tracking radar simu- 
lator tc four target tracking radar simulators and four 
software Support stations. The annual budget has gone from 
100 thousand dollars to three rillion dollars. 


B. NEED AND OBJECTIVE 
1. Need 


Managing the EWSSL has become increasingly complex. 
Assembling the ¡information required for program planning, 
Loth to the Naval Air System Command (NAVAIR) sponsors and 
FMTC chain of command, occupies a great deal of time. Not 
having the proper information readily available has caused 
delays in response resulting in missed funding. Long range 
planning for the EWSSI requires a thorough understanding of 
the Navy's EW development program as well as defense 
industry trends. Information sources and interfaces are not 


formally defined and change continually. 
2. Objectives 


The objectives of this thesis are: 

1. tc identify the criteria and considerations appro- 
priate for a MSS to be utiiized in the EWSSL. 

2. tc provide a brief summary of management theory 
evolution and effective management practises as they 
influence infcrmation systems. 

3. to identify scme current organizational assessment 
technigues. 

4. to examine the existing EWSSL environment and iden- 
tify roles, responsibilities, organizational rela- 


tionships, and information flow and controls. 
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5. to stipulate the information and control requirements 
for an EWSSL MSS. 
6. to recommend a development plan for the EWSSL MSS. 


C.  BETRCDOLOGY 


1- Review of Current Literature 


ESS E SE E 


An extensive research of existing literature was 
conducted to gain an understanding of MSS development. 
Other topics investigated included organizational analysis, 
strategic planning, and management in bureaucracies. This 
was accomplished by reviewing current books, periodicals, 
and reports. Useful documents are listed in the 
biblicgraphy. 


2. Fersonnel Contacted 


Information for this thesis has been gathered 
largely thrcugh perscnal contact with people working with 
the EWSSL. This includes personnel employed in the ENSSL, 
EWSSL spcnsors, and users of the laboratory. 


J. Analysis 


The EWSSL was analyzed using the Network organiza- 


tional model detailed in Chapter III. Reguirements were 
determined using decision analysis. Input and output 
volumes were determined from discussions with EWSSL 
perscnnel. 


D. THESIS ORGANIZATICH 


The knowledge gained from the literature search has 
determined the thesis organization. The thesis is organized 
much like an MSS is developed. 
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Chapter II is a tutorial on current approaches to MSS 
development. The chapter shows how a complete MSS can be 
developed and then discusses the components of the MSS that 
this thesis deals with. The chapter focuses on general 
criteria of an MSS describing the criteria so that the 
reasoning behind current MSS development can be understood. 

Chapter III presents some ideas to consider when devel- 
oping an MSS. First a brief history of management theory 
evolution is given. Next, some ways to analyze an organiza- 
tion are described and finally some current ideas on manage- 
ment philosophy are discussed. 

Chapter IV descrites the existing EWSSL. The EWSSL is 
described using the Network model detailed in Chapter III. 

Chapter V uses tke information obtained in Chapter IV to 
develcp the requirements for a MSS for the EWSSL. Ihe MSS 
is subdivided into related functions and the required 
inputs, cutputs, and processes are identified. 

Finally, Chapter VI provides a brief summary of the 
thesis and presents the recommendations and conclusicns of 
the authcr. 


II. MSS DESIGN CRITERIA AND CONSIDERATIONS 


= a a Se SE See GRO GG = = mw E e 


A. SYSTEM ANALYSIS 


Tc iaplement an idea it is best to have a well thcught 
out plan. Current thinking favors the systems approach. 
Ihe wcrd system has many definitions. One definiticn of 
system found in Webster's dictionary that is appropriate is 
"A complex unit formed of many often diverse parts subject 
to a common plan or serving a common purpose." The systems 
approach solves a prctlem by dividing the task into clearly 
defined, Manageable steps. The basis of the systems 
approach is the scientific method [Ref. 3: p. 101] that is 
used in studying the physical sciences. The steps in the 
scientific method are: 

1. observing 

2. ifcrgulating a hypothesis 

3. predicting what will happen 
4. testing the hyrothesis 

Table I lists the steps of the systems approach and scme 
questions that must ke asked before continuing to the next 
step [Ref. 3: p. 102]. Table II applies the systems 
approach to strategic planning [Ref. 4: pp. 110-117].  Tarle 
III applies the systems approach specifically to the devel- 
opment of an MSS and lists some tasks that must ke performed 
during each step. This approach was developed by Rigo 
[Ref. 5]. Although the information presented in the three 
tables are quite similar each provides a slightly different 
viewpcint that should be appreciated. 
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TABLE I 
The Systems Approach - Steps and Decisions 


STEPS DECISTONS 

Define the prcrlem 

Where is the problenm? 

What is causing the problem? 

Is this tne true cause? 
Gather the data describing the problem 

Does new data need to be gathered, 

or does data already exist? 

Who will gather the data? 

How will the data be gathered? 
Identify alternate solutions 

How many alternatives should be identified’ 

Are there other alternatives? 

Are these alternatives feasible? 
Evaluate the alternatives 

Which criteria should be used? 

How does each alternative measure up 

to each criteria? 

Do all the criteria have equal weight? 
Select the best alternative 

Do I have enough informaticn tc make 

a decision? 

Which alternative measures up kest to 

the criteria selected? 

Was the selection process fair? 
Implement the solution 

When should the solution be irplemented? 

How should solution be implemented? 

Who should implement the solution? 
Evaluate solution 

Who should evaluate solution? 


How well is solution meeting okjectives? 
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Steps In 


TABLE II 
Strategy Development 


Goal Fcrmulation 
Current Objectives and Strategy 
Environmental Analysis 


Resource Analysis: 


Organizational Strenyths and 
Weaknesses 


Strategic Opportunities 
and Threats 


Determine eee Required 
in Current Strategy 


Strategic Decision Making: 


Develop, Evaluate, Select 
Alternatives 


Implement Strategy 


Measurement of Progress 
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TABLE III 


Management Support System Development 


FHASE 


Initiation 


Survey 


Requirements 


Freliminary Design 


Detail Design 


Development 


Inplementation 


Evaluation 


TASK 


Define the Problen 
Define the Objectives 
Statement of Anticipated Benefits 


Analysis of Current Situation 


Define User Requirements 
Identification of Alternatives 


Gross Design 
-inputS, outputs, processing 


Selection of Gross Design 
Alternatives 


Preparation of Functional 
Specifications 


Cost/Benefit Analysis 


Preraration of System and 
Programming Specifications 


d Plan and 
Documentation Begun 


Proqrams Written 
Hardware Procured 


System Tested 
Interfaces Tested 


Operational Acceptance 


Cost and Performance Evaluated 


Modifications as Required 
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B. MSS DESIGN CRITERIA 


In the development of an MSS there are certain criteria 
one is trying to satisfy. Sprague [Ref. 6: pp. 94-96] 
discusses a general set of criteria. 
1. An MSS should support users at all levels. 
2. An MSS should support different types of decisions. 
3. An HMSS should support all phases of the decision 
making process. 
4. An WSS should support different decision making 
processes. 
5. An MSS should te easy to use. 
By describing these criteria we can better understand 


what must be included in an MSS. 
1. User Levels 


In Planning and Control Systems: A Framework For 
Analysis Robert Anthcny developed a classification scheme 
that divided managerial functions or processes into three 
levels. He believed that the differences between these 
categories were so Significant that control systems designed 
for each process would have substantially different 
characteristics. 

Anthony's first category is called "strategic flan- 
ning". Strategic planning is defined as " the process of 
deciding on objectives of the organization, on changes in 
these oLbjectives, cn the resources used to obtain these 
objectives, and on the policies that are to govern the 
acquisition, use and the disposition cf these resources." 
[Ref. 7: p. 16] Anthcny made several points with respect to 
strategic planning. first, strategic planning focuses on 
the choice of objectives for an organization and on the 
means required to achieve these objectives. Because of 


this, problems in this area tend to involve long range 
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planning and require predicting the future of both the 
organization and its environment. Secondly, the strategic 
planning process usually invclves a small group of high 
level pecpie in the organization and is nonrepetitive and 
often very creative and insiteful. The types of decisions 
made have many variables and are usually unstructured. The 
resuits cf these decisions are policies and procedures which 
have to be analyzed over time and even then are extremely 
difficult to evaluate. 

Ihe second category defined by Antnony is management 
control. This process is defined as " ...the process by 
which managers assure that resources are obtained and used 
effectively and efficiently in the accomplishment cf the 
organizaticns objectives." [Ref. 7: p. 17] There are three 
aspects of this function. This process involves managers 
who must accomplish their tasks through interaction with a 
large number of  peorle. These tasks are defined from the 
objectives and policies that have been determined in the 
strategic planning process. The criteria for evaluating the 
actions taken are effectiveness and efficiency. 

Anthony's third category is operational ccntrol 
which is defined as " the process of assuming that specific 
tasks are carried out effectively and efficiertly." 
[Ref. 7: p. 18] The difference between management ccntrol 
and operational control is that management control is 
focused on planning and execution in general whereas ofera- 


tional ccntrol is focused on specific tasks. 


2. Types of Decisions 


Simon in The New Science Of Management Decision has 
defined decision types as either "programmed" or  "unpro- 
grammed", Programmed decisions are defined as those deci- 
sions which are repetitive and routine and a definite 


procedure has been established for solving them each and 
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every time they occur. Nonprogrammed decisions are those 
for which there is no firm decision making process. 
Nonprogrammed decisions are not repetitive. These tyres of 
decisicns occur becatse of time constraints, lack of knowl- 
edge, a large search area, or nonguantifiable data. 
Nonprogrammed decisions require individual action using 
intelligent, adaptive problem solving techniques. 

People at all levels of management are required to 
solve both types of decisions. 

Another classification scheme of decision types is 
Thompson's, as interpreted by Hackathorn and Keen [Ref. 8]. 
They classify decisicns as either independent, sequential 
interdependent, or pocied interdependent. Independent deci- 
sions are where a decision maker has full responsibility and 
authority to make a complete implementable decision. 
Sequential interdependent decisions occur when a decision 
maker makes part of a decision which is then passed on to 
someone else. Pooled interdependent decisions are where the 
decision results frcm negotiations and interaction among 
Several decision makers. The decision makers involved 
process different  kncwledge that must be combined to make 


the decision. 


3. Phases of the Decision Making Process 


meee SSS SSS ES SEE SS MT 


Simon (Ref. 9] determined that there are several 


stages to tne decisicn making process. He has divided the 
decision making process into three phases: intelligence, 
design, and choice. The intelligence phase is where the 


environment is searched for prcblem areas that may require 
decisions. Raw data are obtained, processed, and examined 
for  infcrmation that may identify problems. The design 
phase is where possible courses of action are invented, 
develcped and analyzed. This involves understanding the 
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problem, generating sclutions, and testing the solutions for 
feasibility. The chcice phase is where a particular alter- 
native developed in the design phase is selected and imple- 
mented. Table IV shows some common activities of each fhase 
[Ref. 6: p. 105]. 


TABLE IV 
Phases of the Decision Making Process 


INTELLIGENCE 


Gather Data 
Identify Objectives 
Diagnose Problen 
Validate Data 


Structure Protlem 


DESIGN 


Gather Data 

Manipulate Data 

Quantify Objectives 

Generate Alternatives 

Assign Risks to Alternatives 
CHOICE 


Generate Statistics on Alternatives 
Simulate Results oí Alternatives 
Explain Alternatives 

Choose Alternative 

Explain Choice 


20 


4. Different Decision Making Processes 


Í -e = å = [ll 








Every manager has a unigue decision making style 
which may involve different kinds of decision making 
processes [Ref. 3: pp. 120-123]. There are three dimensions 
to an individuals decision making style. These dimensions 
are their problem sensing, infcrmation gathering, and infor- 
mation using styles. 


There are three categories of problem sensing 


styles. these categories are problem  avoider, problem 
solver, and the problem seeker. A problem avoider takes a 
positive attitude and assumes that everything is fine. The 


possibility of problems is blocked out by ignoring informa- 
tion or avoiding thorough planning. A problem solver does 
not lock for problems but does not ignore them either. Ifa 
problem arises it is solved. A problem seeker actively 
searches for problems to solve by thoroughly analyzing all 
available information and strong planning. 

The way people organize the various sources of 
information that are received daily can be divided into two 
inforzaticn gathering styles. These styles are the percer- 
tive style and the receptive style. Àn individual who 
utilizes the perceptive style adheres to management by 
exception and filters out everything not meeting certain 
criteria. In the receptive style the individual wants to 
analyze allavailable information and then determine its 
meaning. 

There are twc information using styles, systematic 
and intuitive. A systematic approach is where attenticn is 
focused on a prescrited method for problem solving such as 
the systems approach. The intuitive individual does not 
adhere to a single approach but instead uSeS any process 


that seems to fit the situation. 


21 


A MSS must Le developed with a thorough under- 
standing of the decision making styles of the individuals 
who will be utilizing the systen. 


5. Ease of Use and Modification 


An MSS must te easy to use otherwise a manager will 
find cther means to get his job done. Easy to use means 
different things to different people. As discussed earlier 
people have different ways of solving problems. They also 
have different interpretations as to what easy to use 
implies. 

Some thoughts on what features an MSS might erploy 
to be considered easy to use are provided by Sprague 
[Ref. 6: pp. 101-1071, 

To ke easy to use an MSS should have representa- 
tions, Operaticns,memory aids, and control mechanisms. 
Representations consist of flowcharts, diagrams, or print- 
outs in the same style as was done by hand before the MSS 
was available. The representations should be familiar to the 
user and support his or her method of conceptualization. 
The MES should provide operations which support all three 
phases of the decisicn making process and if possible inte- 
grate them. Memory aids should be in the form of long term 
aids such as databases and shcrt term aids such as scratch 
pads. There should also be control mechanisms to help learn 
the new skills employed by the MSS. 


C. ANALYSIS AND REQUIREMENTS 


The next step in the development of an MSS is an anal- 
ysis of the current situation. From this analysis require- 
ments can ke determined that sill provide the criteria for 


design. 
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Analysis consists of a thorough description of the 
current Situation and determining the information needs of 
the organization. The analysis must define the organiza- 
tions roles and interrelations with other organizations. A 
common analysis approach is to develop a model of the crgan- 
izaticn and perform the analysis using the model. 

To determine specific information needs detailed ques- 
tions must be asked of the individuals in the organizaticn. 
The fcllcwing questions should be answered by people who 
will ke utilizing the MSS. 

1. What informaticn do you get? 

2. How often do ycu require this information? 

3. Is this information received on time? 

4. What informaticn would you like? 

5. What type of studies do you request? 

6. What decisions do you make? 

7. How often do ycu make these decisions? 

8. Are these decisions always made on time? 

9. What topics mest you be familiar with? 

10. What magazines or trade journals do you reguire? 

11. What three improvements would you make to the current 


information systen? 


D. MSS DESIGN CONSIDERATIONS 


1. Functional MSS 


AS was seen earlier management levels can be broken 
down into three categcries: strategic planning, management 
contrcl, and operational control. It would seem that it 
would be logical to develop HSSs this way also. However 
this is not the case. What is generally done is that a 
functional MSS is developed. The most common functions are 
narketing, manufacturing, and financial. The functional MSS 
can be structured to summarize and condense the infcrmation 


to that required for each of the three managerial levels. 
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2. Iterative Development 


It is not always possible to know all that you need 
to include in an MSS. Also, when you begin to use the MSS 
it may beccme obvious that changes are required. For these 
reasons it is sometimes vise tc develop the MSS in an itera- 
tive process [Ref. 6: pp. 139-141). Start with a well 
understood portion of the overall organization and izplement 
ite Then let the system grow in small steps that test fit 
the people and the functions required. This iterative or 
incremental approach has several advantages. First, it ime 
possitle to improve the quality of information before design 
decisicns are required. It is possible to implement only 
the pertion of the MSS that is well understood and wait 
until information becomes available or knowledge increases 
because of experience to continue. Trial balloons can be 
experimented with and a systematic approach can be utilized. 
Second, it stimulates flexibility, creativity and opportu- 
nism. Development effort can change to focus on the nost 
critical problem at hand. Sequencing and lead time prcklems 
can te worked on as required. Third, it is possible to 
overccme political and emoticnal barriers to change. A 
successful small portion of the MSS will build political 
support to continue the overall development. Incrementalisn 
provides time to overcome opposition to change. Fourtme 
incrementalism allows time to create personnel and organiza- 
tional ccamitment to the MSS. 
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III. SOME MANAGEMENT TOOLS 
This chapter will discuss the evolution of management 
theory, scme current theories, and methods of analyzing 


organizations. 


A. MANAGEMENT THEORY HISTORY 


In order to develop an effective MSS managers must be 
able to relate to the MSS personally. Managers will lcok 
for different capabilities in an MSS based on their manage- 
ment theory background. One needs to know the theories tley 
night believe in to get clues as to what their approach to 
problem solving is. 

A theory is a set of ideas that is useful in describing 
some rhencmenon. Simply stated it is what ever you carry 
around in your head tc help ycu understand life. A theory 
is usually evaluated Ey its usefulness. For a theory to be 
good it must have the following capabilities: 

1. Accurately reflect reality 

2. Cover abroad range of situations 
3. Be consistent 

4. Be open to improvement and change 

Peoples experiences generate their most meaningful theo- 
ries. A lot of management theory is generated by the social, 
political, and technical develcpment of society at the time. 
The theory must be consistent and compatible with what is 
happening in society. It is therefore possible to extrapo- 
late frcm society where organizations are going. The 
following is a brief summary of organizational theory 
develcpment. 


1. 1900 Scientific Management 


Prior to the 1900,S physical coercion was the main 
tool of maintaining order in an organization. Extended 
kinships and the military were other existing organizations. 
The industrial revolution of the mid  1800,s changed the 
environment. There was a great deal of enthusiasm and opti- 
mism witk science during this time period. 

Frederich Taylor is known as the father of scien- 
tific management. He is affectionately known as "Fast 
Freddie" because he used time and motion studies of American 
steel workers to identify the best ways of performing their 
tasks. He was able to achieve a 300 percent improvement in 
the vclume of coal shoveled fer worker. These dramatic 
imprcvements caused management to quickly adopt scientific 
management techniques to all possible Situations. 
Maximizing productivity was the goal. Organized labor 
resisted the scientific methods claiming the procedures were 
dehumanizing. Taylor was not concerned with the worker and 
considered him just another piece of machinery used in the 
producticn process. 

During this time period Henri Gant utilized the 
scientific methods tc formalize the scheduling process. His 


Gant charts are now rcutinely used. 


2. 1920 Classical School 


Classical organizational theories developed cut of a 
need to find guidelines for managing complex organizations. 
Henri Fayol was the first to systemize managerial behavior. 
He believed that scund managerial practice had certain 
patterns that could be identified and analyzed. Fayol 
believed management was a skill that could be learned. 

During this time period a great deal of the manage- 


ment structure used today was developed. The separaticn of 
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line and staff organizations, the division cf  laror 
(specialization), the span cf control (between five and 
twelve personnel), and the unity of command ideas were all 


developed during this time period. 


A team of Harvard researchers, led by Elton Mayo, 
studied the effects of lighting on productivity in the 
Western Electric, Hawthorne plant in Cicero, Illinois 
between 1927 and 1932. Two grcups of employees were divided 
from the rest of the work force. A test group was subjected 
to deliberate changes in the lighting and a control group 
was kept under constant illumination. AS predicted when the 
lighting conditions were improved productivity increased. 
But what confused the researchers was that when the lighting 
was decreased productivity continued to increase. What 
added to the mystery was that the control groups’ produc- 
tivity began to increase. 

What the researchers concluded was that because both 
groups had been singled out for special attention they 
develcped a group pride that motivated them to improve their 
performance. This phenomenon has become known as the 
Hawthcrne effect and ushered in the human relations schcol 
of organizational thecry. 

The social environment of employees has a great deal 
to do with their productivity. Productivity was noticed to 
change between Monday and Friday. Recognition, participa- 
tion and sharing ircreased productivity. The managers 
approach in dealing with his employees could greatly affect 
productivity. This caused a great deal of attention to be 


focused on teaching people management skills. 
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4. 1940 The Quantitative School 





Ihe quantitative school is the beginning of manage- 
Ment science as we know it today. During World War II new 
quantitative techniques were developed for military use to 


optimize the utilization of scarce resources. After the war 


these "oferations research" technigues were applied to 
business applications. The basic techniques include linear 
programming, Monte Carlo simulations, and multiple 
regressicn. 


5. 1960 The Carnegie School 


The Carnegie school was interested in goals. This 
included how goals were formulated and how decisions got 


made. 
6. 1975 Contingercy Management 


In the mid 1570's an effort began to reconcile the 
differences between the various Management schools of 
thought. The contingency schcol believed that there is no 
one best way. One must thoroughly analyze the Situaticn and 
pick the method that rest applies. It became evident that 
an organization is not a closed system and that its environ- 
ment can greatly influence its future. The contingency 
school began to merce the social system with the technical 
aspects cf the organization. 

Since this time period the goal of managers has been 
to develcp a "systems school" that is sophisticated enough 
to integrate the varicus managerial theories together. 


B. ORGANIZATION AODEIS 


The second phase of Rigo's approach to MSS development 


requires a survey or examination of the current 
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organizations" situation. This examination of the organiza- 
tional relationships, roles and responsibilities, and the 
organizations' envircnment is commonly called an organiza- 
tional analysis. 

There are many reasons to analyze an organization. It 
may ke to detersine the current status of operations, to 
predict the future or to try to understand what caused a 
problem in the past. A common method of analyzing an organi- 
zation is to build a model of the organization. Models 
provide guidance about where to look to diagnose organiza- 
tional problems. 

Mcdels can be either implicit or explicit. Implicit 
models are often carried in the managers head and can be 
subjective and biased. If the model is implicit, managers 
working in a team are not always sure if they are working 
from the same model and, therefore, if they have the same 
goal in mind. An implicit model cannot be analyzed to 
examine it for weaknesses or omissions. Explicit models are 
written dcwn and accepted by the individuals utilizing then. 
Once a group accepts the model it 1S easier to work as a 
team to solve a problem. An explicit moel minimizes 
discussicn about what is the problem and gets right to 
solving the problen. It is therefore wise to have an 
accepted explicit model of an organization to carry cut a 
thorough analysis. 

Everyone has his own perception or model of an organiza- 
tion based on his experience and background. Ihis section 
will discuss two organizational models used to analyze an 
organization. These models are the Open System model and 
the Network model. The Open System model will be briefly 
discussed and the Network model will be described in mere 
detail. The Open System model can be used when time for an 
analysis is limited or when an in-depth analysis is not 
required. The Netwcrk model is more detailed and will 


produce a thorough understanding of the organization. 
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1. The Open System Model 


An open system is defined as a system that can be 
affected by its external environment [Ref. 10]. This 
differs from a closed system where the system is isolated, 
or closed, from its environment. The open system has inter- 
actions with its environment. There is an exchange rela- 
tionship. The Open System model relates some tasic 
components of an organization with the environment of the 
organization. Figure 3.1 is a representation of the Open 
System mcdel. 

The model shows that the various components interact 
with each cther and the organizational environment. To 
perform an organizational analysis using this model cne 
first determines the various variables that make up each 
compcnent. Next, the components are analyzed in pairs to 
see if they relate well to each other and the environment. 
If they do not relate well that is where changes need to be 


Made in the organization. 


2. The Network Fcdel 








Ihe Network model provides a tool for a thorough 
organizational analysis (Ref. 11: pp. 70-943. The model 
divides an organization and its environment into eight 
components. These ccmponents are related as shown in Figure 
gu 

In this model organizations are conceived as 
numerous interrelating groups of people. These groups are 
both formally structured, such as divisions, or task teams 
as well as informally structured, such as coalitions or 
perscnnel friends. A description of the various ccmponents 
and guestions to ask about each component during an analysis 
follcws. 
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ENVIRCNMENT 


ECONOMICAL POLITICAL GEOGRAPHICAL 





GOALS | 


TECHNICAL -> PEOPLE 
pc STRUCTURE Em 


Figure 3.1 The Open System Model A Tool For 
Organizational Assessment. 


ae Input 


The inputs of the organization consist of its 
history, environment, and resources it requires to conduct 
business. 

History analysis should examine the econcmic, 
political, and cultural forces which have acted on the 
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Figure 3.2 The Network Model A Tool For 
Thorough Organizational Analysis. 


organizaticn in the past. Analyzing the history of an 
organization can uncover material which may help explair why 
things are the way they are tcday and also help predict the 
future. Be sure to check that previous decisions have not 


teen made using a shcrt term perspective. 
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An organizations environment can provide  bcth 
opportunities and constraints. When addressing the environ- 
pent it is good to ask such questions as: 

1. Are managers ignoring the environment? 

2. When should tle organization respond to the envircn- 
nent? 

3. What is the organization dependent on? 

An organization is usually dependent on the 
resources it requires for production. Resources can consist 
of various materials such as equipment, people, space, loca- 
tion, regutation, and goodwill. The assessment of rescurces 
should detail how large the resource base is, how the crgan- 
ization uses its resources , and the reputation of the 


organization. 
b. Mission/Strategy 


The orgarizations’@ mission is its reason for 
being. Determine if the organization is doing what it was 
designed to do or has it gotten sidetracked. The organiza- 
tions' strategy is its approach to carrying out its missicn. 
Verify that there is an explicit strategic plan be it fcrmal 
or informal. See that the strategic plan matches the envi- 
ronment. Determine if the organizations’ management is 


supporting the strategic plan. 


C. Tasks 


Tasks are the specific activities which the 
organization performs in order to carry out its mission and 
strategy. Tasks can be analyzed along three dimensions. 
Task interdependence, or how the goods or services are 
combined into a final product, can determine how sophisti- 
cated a MSS is required for production. Three types of task 


interdependence have keen identified. Pooled tasks, where 
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tasks are carried out independently and t; 2 pooled togetter 
require the least Sophisticated communication network. 
Sequential tasks, that is tasks that must be accomplished in 
a particular order, do require a coordination effort tc see 
that the tasks are running smoothly. Reciprocal tasks must 
be done simultaneously with feedback between the tasks. 
This type of task interdependence requires the most complete 
information system. 

Another dimension of tasks to analyze is the 
task predictability. This can be described as the number of 
unexpected tasks that are encountered in a particular 
timeframe. 

The last dimension is how difficult are the 
unexpected tasks to accomplish. The analysis of the organi- 
zations’ tasks should determine the degree of task uncer- 
tainty. Ihis uncertainty will influence how the people are 
selected, the types cf prescribed networks and the organiza- 
tional processes that are required for the crganization. 


d. Prescribed Networks 


Prescribed networks are where the organizational 
structure is analyzed. The classic organizational struc- 
tures are function, product, geographic area, and matrix. 
These structures must be analyzed to see that the structure 
is right fcr the effcrt being performed. The MSS require- 
ments vary for each type according to the type of cccrdi- 
nating mechanisms utilized. If formal rules and regulations 
are thoroughly laid out less information is required to 
change hands to do the job. The more complex the coordina- 
tion required the more sophisticated the information systen 


required keconmes. 
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€. People 


There are two main factors that determine how 
people operate in an crganization. These factors are: 1) 
What motivates the ¡people to perform their tasks? and 2) 
How do they relate to the leadership of the organizaticn? 

People are motivated to perfora for many 
reasons. The common reasons are pay, promotion, praise and 
a personnel sense of well being. It must be understood that 
an MSS must be designed to monitor the parameters that roti- 
vate the individuals involved and that a persons performance 
may be modified by the type of data recorded by the MSS. 

Leadership should be analyzed to see that they 
are utilizing professional management techniques. The style 
of management should also be investigated. Management style 
can be grossly simplified to either mechanistic or organic. 
Mechanistic is very structured and rule oriented where 
organic style is more team oriented with direct contact, 


Shared duties, and a less rigid structure. 
f. Organizational processes 


Organizational processes are how people carry 
out their tasks in tle organization. It involves communica- 
tion, control, problem solving and rewards. 

Of importance here is the control process. 
There are Lasically two types of control processes. They 
are error catching and problem solving information gath- 
ering. An MSS develced using a problem solving information 
gathering control prccess permits the organization to iearn 
from its mistakes and make improvements. This type of MSS 
is more developmental. 


g. Emergent Networks 


Emergent networks are informal structures that 
have developed as a result of human interaction. Energent 
networks need to be examined to see if they accomplish 
anything and who is linked to whon. In organizations that 
have a rapidly changing environment emergent networks are 
required to collect and process information that cannot be 


done guickly enough through formal channels. 
h. Outputs 


There are many factors that constitute an crgan- 
izations output. The product or service quantity, guality, 
and cost are only cne aspect of an organizations output. 
Other criteria can be adaptability, flexibility, job satis- 


faction cf employees, growth or just survival. 


After all of these components have been 
described, the compcnents must be analyzed simultaneously to 
see hcw well the compcnents work together, The interrela- 
tions of the components of the organization and how well 
these components fit with the organizations environment must 
also ke anaiyzed. This analysis should be conducted simul- 
taneously along three perspectives: technical, political, 
and cultural. Technical refers to the various types of 
structures used in the organization. Political refers to how 
and by who power 1S utilized in the organization. Cultural 
refers to the social interactions of the organization. 

The analysis is conducted by answering the 
following four key questions: 

1- How well are the parts of the organizaticn aligned 
with each other for solving the organization's tech- 
nical problems? 

2. How well are the parts of the organization aligned 


fcr solving tke organization's political problems? 
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3. How well are the parts of the organizaticn aligned 
for solving the organization's cultural problems? 
4. How well aligned are the three subsystems of the 


organization, the technical, political,and cultural? 


C. IN SEARCH OF EXCEILENCE 


A great deal of informaticn concerning current manage- 
ment philosophy can te found in In Search of Excellence by 
Peters and Waterman. Although written for the business 
community the points made apply equally well to a 
government/military bureaucratic organization. MSS's need 
to be designed such that they support these effective 
Management practises. 

Innovative companies are defined as those companies 
being “especially adroit at continually responding tc change 
of any sort in their environments". [Ref. 12: p. 12] Using 
this innovative definition, and some standard financial 
measures of return, excellent companies were calculated and 
researched to discover what made them excellent. 

Using personal examples, dccumented reports, and simple 
catch phases Peters and Waterman described eight pcints 
which they have determined make excellent companies, These 
eight foints are: 

1. A bias for action 

2. Being close to the customer 
3. Allowing autoncmy and entreprenuership 
4. Creating productivity through people 
5. Being hand-cn and value driven 
6. Sticking to tke knitting 
7. Having a simple form and a lean staff 
8. Being simultaneously loose and tight 
What is different about the data is that there is a lot 


of meat in the material. Simple facts that anyone can use 
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to develop an excellent company. Peters and Waterman are 
the first to admit that their findings are not startling. 
Most appear to be ccmmon sense. But they show that most 
companies do not live by these simple rules. Excellent 
companies do. Excellent ccmpanies are committed to thier 
people, they have a preference for action and they are 
intense about what ttey dp. 


The eight points that have been determined to make 
excellent companies will now be discussed in the Navy 


envircnnent. 
1. <A Bias for Action 


A bias for action is an obvious requirement for an 


organizaticn to be excellent. We all want to feel we are 
action oriented. There are three ideas brought out that 
create an atmosphere for a bias for action. Chunking, Moss 


keeping tears small, make the organization one that fosters 
experimentation, and keep things Simple. By observing these 
rules one can create an environment that fosters action. 

Studies have shown that optimal group size for 
performance to be abcut seven. Working group size must be 
kept small enough that meaningful work can be accomplished. 

The bureaucracy of the Navy does not allow fcr guick 
turn around time. Navy tradition causes change to ccme 
Slowly. This can be good or bad. By being slow or careful 
you dcn't make a lot cf mistakes but you don't win any races 
either. Not being able to experiment and test something 
quickly is a problem. 

To be able to simplify a problem by breaking it dcwn 
into a series of simple matters is an art required for 
action: Government regulations are not an example cf this. 
Nothing impedes progress more than the rules and regulations 


laid dcwn by most government agencies. 
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2. Eeing Close to the Customer 





Being close to the customer is hard to relate to 


military projects on an overall basis but something that is 


done all the tine. Sponsors or your immediate boss can be 
considered your custcner. Three areas need to be addressed 
here: service, quality, and listening to the users. Ali 


seem obvious and all are vital for an organization to main- 


tain an edge on the competition. 


An image of quality service is vital to an organiza- 
tion.  IBM has built its whole organization based on service 
to the customer. Everyone expects quality. Sponsors expect 
quality in service and reports. What makes someone stand 
out is the timing. Were you able to meet or teat’ the 
schedule. Close communication, keeping them informed, gives 
you higher visibility such that they will think of you first 
when they have ancther project. Peters and Waterman 
stressed that to maintain a high level of service, guality, 
and listening to the users requires constant feedkack, 
constant updating, tc see how ycu are doing. This keeps you 
one step ahead. This is communication. Being close tc the 


customer is communication. 


3. Allowing Autcnony and Entrepreneurship 


Allowing autcnomy and  entrepreneuralship does not 
come easy in the Navy organization. The team player is the 
one who advances. But if you look closely it is the tean 
player who stands out a little. Peters and Waterman tring 
out the idea of a "champion" for each cause or project. In 
the military world this gets into the political aspect of a 
project. Without a sponsor or champion supporter your 
program will probably be rejected. Champions get champion 
Supporters from past efforts. If you have shown you can get 
something done you will be given more leeway on future 
programs. 


39 


4. Creating Productivity through Peopie 


The success of an organization depends on its 
peoples attitudes. If the people feel good about the organ- 
izaticn they will prcduce more. Productivity through people 
has tc be the most important factor in developing an excel- 
lent ccmpany. Showing respect for the individual, trusting 
the worker, and  prcviding bcth monetary and  nonmonetary 
incentives for the wcrkers increases productivity. Keeping 
a team or crew motivated will greatly increase their output. 
People are the Navy.  Bureaucratic delays causing a delay in 
receiving awards or advancement reduces the impact cf doing 
a good job. The feedback must be immediate. A leader can 
make a Lig difference in motivating a team. If the tean 
relieves in the leader they can do wonders, if not, they 
become just another Lunch of guys. If you can make the 
workers feel like a part of the organization, keep them 
informed, and keep the tasks they perform in small manage- 


able packages productivity will increase. 


A companies success depends on how well it brings 
out the strengths of its workers and the appeal its value 
system has on the workers. Excellent companies are hands-on 
and value driven. There are seven basic values dominant in 
excellent companies. These seven values are: 

1. A belief in being the best 

2. A belief in the importance of the details of execu- 
tion 

3. A belief in the importance of people as individuals 

4. A belief in superior quality and service 

5. A belief that most members of the organization should 


be innovators 
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6. A belief in the importance of informality to enhance 
ccmmunication 

7. A belief in the importance of economic growth and 
PESÍIE. 

Excellent companies have well defined value systems. 
Excellent companies rely on many techniques to influence 
day-to-day behavior. One important technique is the elako- 
ration of socially integrating myths. 


6. Sticking to the Knitting 


Sticking to the knitting means do what you know 
best. Excellent ccrpanies dc one thing and do it well. 
Some general comments about sticking to the knitting that 
are interesting follcw. Most diversifications go wrong. 
Diversification is a kasis for stability through adaptation 
but rampant diversification does not pay. Organizations 
that diversify but stay in their own area out perform all 
cthers. Test a new area carefully, if it fails, end the 
experiment quickly. Virtually all growth in the excellent 


companies has been internally generated. 


7. Have a Simple Form and a Lean Staff 


Excellent companies keep their form simple and their 
staff lean. To make an organization work everything must be 
kept simple for the numerous people who must make things 
happen. This is cne area that the government needs to 
improve in. 

An organizational system needs to respond to three 
tasic needs. These needs are"A need for efficiency around 
the Lasics, a need for regular innovation, and a need to 
avoid calcification ty ensuring at least modest responsive- 
ness to major threats." [Ref. 12: pp. 314-315] 
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8. Ee Simultaneously Loose and Tight 


The factor called simultaneously loose and tight 
properties is probably the hardest to identify with but 
still quite practical. It is Easically the co-existerce of 
firm central directicn and maximum individual autonomy. The 
following statements try to describe this property. 
Excellent companies live by their values. If you are making 
a product with quality you don't have to make it twice. The 
rules of an exceilent company are positive. They focus on 
people. The average worker is expected to contritute. 
Excellent companies dcn't really have better five-year flans 
or in scme cases little detail to their long range plan, tut 
they have a firm set cf values. People who head excellent 
companies keep things simple. 

Three general themes that keep coming back are worth 
repeating. They are: 1. keep it simple, 2. keep ccmmunica- 


tion lines open, and 3. respect people. 


IV. ELECTRONIC WARFARE SYSTEM SUPPORT LABORATORY DESCRIPTION 

In Chapter II it was shown that in order to develop an 
effective MSS one must have a thorough understanding cf the 
current situation. In Chapter IV the EWSSL will be 
described using the Network organizational model discussed 


in Chapter III. See Figure 3.2. 


A. IUPUI 


The EWSSL had its beginning in 1969 when several 
engineers were tasked to test a new deceptive electronic 
countermeasures (DECM) system. The engineers developed a 
closed-lcop radar range tracking loop to test an ECM tech- 
nique in the DECM systen. Socn after several other siuula- 
tions were developed including angle tracking loops and the 
"labcratory" became known as the Tactical Environment 
Simulaticn (TES)  larcratory. A major boost in capability 
came in 1974 when the TES laboratory was tasked to test the 
Dual Mcde program, a joint Navy/Air Force DECM system. 
During this time more closed-loop Simulations were developed 
and an open-loop radar Simulator called the Multiple 
Environment Simulator (MES) was developed. As more and more 
tests were conducted more assets were developed. 

With the advent of software reprogrammable DECM 
systems it was recognized that a facility to verify software 
changes was required. The TES was seen as the logical loca- 
tion for this facility. "Hot benches" used to power up, 
acess and modify system software, and input threat stimulus 
into the reprogrammatle DECM systems were constructed. With 
this expanded role the laboratory was renamed the EWSSL. 
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2. Environment 


As part of a U.S. Navy facility the laboratory must 
deal with a very bureaucratic atmosphere. There are formal 
rules, regulations, and procedures for just about every- 
thing- These regulations while providing a very structured 
operation create a large amount of paper work and slow down 
operaticns. This environment is accepted and no one really 
tries to change it. 

the EWSSL isa nonprofit organization providing a 
service to Navy, Air Force, Army, and private contractors. 
AS such it interfaces with numerous types of organizations. 
95 percent of the work is performed for vy developmental 
LECM Ero. ans. 

Related work is performed in facilities at the Naval 
Weapons Center (NWC), China Lake, California and the Naval 
Air Test Center (NATC) Patuxant River, Maryland. Because of 
this a IRI center committee  ccnsisting of EW personnel from 
NWC, NATC, and PMTC was formed in 1982. The committee holds 
periodic meetings tc coordinate the EW activities of the 
three centers. Data exchanged during these meeting provide 
an information base to help in making long range plans. 

The EWSSL's distance from Washington creates a 
communication barrier. This becomes a political disadvan- 
tage when data must be exchanged rapidly in respcnse to 
sponscrs questions ccncerning ongoing programs. Familiarity 
is difficult to achieve with Washington sponsors because of 
the distance and periodic traveling to Washingtcn is 
required to keep programs visibie and to determine what is 


going cn. 


B esources 





Ihe EWSSL's prime asset is its laboratory facility. 


The  labcratory occupies 4000 square feet of space in 
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building 35, the EW building, at PMTC. In 1984 the latora- 


tory completed an expansion program that almost doubled its 


useable laboratory space. The entire facility is on 
computer flooring with soundproofing and adequate air 
conditioning. 


A new Digital Equipment Corporation Vax 780 digital 
computer was installed in the laboratory in 1985 as the 
laboratory's host conruter. The Vax 780 is the largest of 
the latcratories five digital computers. The laboratory has 
contracted for the development of anew state of the art 
open-loop threat generator called the Advanced Multiple 
Environment Simulator (AMES) to be delivered during 1985. 
Also under contract is anew threat radar simulator that 
will ke delivered in stages cver the next several years. 

Currently available for testing are four clcsed-loop 
threat radar simulatcrs that model selected threat radars 
and are used to measure the effectiveness of DECM systems. 
The existing open-locy simulator, the MES, models emitter 
parameters of threat systems such as airborne, land-based, 
and naval radars as well as the command guidance of missile 
systems. 

Four hot benches provide a software reprogramming 
capability for two radar warning receivers (RWR)s and two 
DECMS. 

Pesides the specific systems mentioned the latora- 
tory utilizes a large guantity of sophisticated and expen- 
Sive ccmmercial, as well as custom built, laboratory test 
equipment. These equipments encompass the range fren voltn- 
eters and oscilloscopes to spectrum and network analyzers to 
radar range delay generators. 

The ability tc operate this equipment does not come 
easy. A staff of engineers and technicians is available to 
operate and repair the existing equipment. However, the 


equipment is merely a tool to perform the primary function 
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of test and evaluating RWR and DECM systems. Engineers that 
conduct the test and evaluation are the laboratories Liggest 
human resource. This ability can only be gained from years 
of experience. 

The laboratory has a refutation for getting the job 
done cn time and within budget. The EWSSL can provide the 
user with quick reccnfiguraticn of laboratory equipment or 
generate a new capability as required. These capatilities 
and equipments make the laboratory one of the top three 
threat Simulation facilities in the country for the test and 
evaluation of tactical aircraft RWR and DECM systems. 


B. MISSION AND STRATEGY 


The EWSSL is located in the Electronic Warfare Systems 
Test Iabcratory (EWSTI) branch. The mission of the EWSTL 
tranch is to provide state of the art laboratory capabili- 
ties which serve as the Navys' principle facility for 
airborne EW system development testing, countermeasure tech- 
nigue development and test, test and evaluation of primary 
EW systems, Suite integration and testing, and software 
reprograrnuing support. 

The strategy to accomplish this mission is to: 

l. Design, develcp, and maintain tactical environment 
Simulations with open and closed loop representaticns 
of threat radars with design concepts based on elec- 
tronic intelligence and theoretical projections and 
employ this capability for testing EW systems and 
Suites. 

2. Provide a focal point for Navy development and fore- 
cast of threat radar simulations including interface 
and coordination with other military agencies and 


laboratories. Serve as a prototype develcrment 
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center for advanced threat radar simulator installa- 
tions and as a data comparison point for laboratory, 
chamber, and flight test data correlation. 

3. Develop work stations for EW systems and suites and 
operate laboratory facilities to support performance 
evaluation, Fleet responsive problem investigation, 
scftware maintenance, and system integration. 

4. Design test ¡plans and conduct EW system integration 
testing to assure system-to-system, suite, and plat- 
fcrm interface compatibility. 

5. Define requirements and provide laboratory equipment 
and computer facilities for real time contrcl of 
Simulations and for hosting application programs, 
system models, and suppcrt tools related to EW systen 
testing, user data file changes, and software 
maintenance/ test and ccnfiguration management. 

6. Provide development support, system analysis and 
ccordination focus for test and evaluation ci EW 
systems as assigned. 

7. Develop engineering expertise for analysis of foreign 
weapon systems and interface closely with intelli- 
gence, Fleet, and sponsor agencies to define state- 
of-the-threat capabilities for reprogramming user 
data files and updating laboratory simulations. 

8. Provide project management for projects assigned to 
the Branch. 

This mission and strategy has deveioped over time. 
Progra sponsors determine the mission based on their 
projected needs. Laboratory managers provide recommenda- 
tions to the sponsors for long range planning based cn their 
analysis of the changing EW environment. 
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C. TASKS 


The tasks that personnel in the EWSSL perform can be 
divided into four main areas. These areas are planning and 


operations, simulator development, testing, and maintenance. 


1. Elans and Operations 


Laboratory managers perform the planning and oversee 
the daily operation cf the EWSSL. 

Planning is focused on yearly efforts. However, 
general planning is carried out for five years in accordance 
with the Five ear Defense Plan (FYDP). Yearly planning is 
based on EW Sy »ms being developed and their scheduled time 
for testing in ne EWSSL and on threat simulator develcpment 
schedules. The threat simulators are developed to test 
Specific functions of EW systems being developed. The simu- 
lator must ke completed prior to the time the EW system is 
being tested in the EWSSL. This involves tracking the 
development schedules of all Navy tactical aircraft EW 
systems, and monitoring those of the Air Force and Army to 
see if the EWSSL can support any of their programs. 

EWSSL scheduling must be controlled such that assets 
are available and furctioning. This involves configuring 
the simulator equipment, computers, and personnel reguired 
for the test. There are numerous ways the systems can be 
configured and tested. Modularity has been designed in so 
any one of four computers can control any one of five simu- 
lators and be connected to any one of four hotbenches indi- 
vidually or in groups of up to three. Isolated tests can be 
conducted ona unique EW system if power and interface 
requirements are detailed far enough in advance. There is 
not enough EWSSL personnel to operate all the equipment 
Simultaneously so this factor must also be accounted fcr in 


the scheduling of tests. 
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The task of simulator development involves either 
the actual design, fabrication, and testing of simulator 
hardware or the monitoring of a contractor who is actually 
performing the work. Until 1982 the EWSSL performed ali its 
own simulator develcrpent. Since that time private contrac- 
tors and other Navy facilities have been utilized to develop 
major simulators. 

The development of simulator hardware is very 
conplex. First a thorough understanding of the radar to be 
simulated is required. This information is obtained, to the 
degree available, by interfacing with the Scientific and 
Technical Intelligence Liaison Officer (STILO) office of 
PMTC. If the STILO dces not have the information his office 
searches available data bases and makes inguires to the 
Naval Intelligence Science Center in Washington D.C. for the 
information. 

When the system parameters are decided the hardware 
design is performed. Information sources for design tech- 
niques can come from textbooks, various technical journals, 
equipment sales representatives, and discussions with cther 
engineers. Next, parts are ordered, the system constructed, 
tested and documented. Testing and documentation usually 
take more time then originally allocated. Documentation 
must consist of operating manuals, discussion on the theory 
of operation, wiring diagrams, and parts lists. Not all 
documentation is available for all EWSSL hardware. All docu- 
mentation is filed in cabinets in the EWSSL by simulator. 

Monitoring a contractor effort involves reviewing 
the ccntractor design, development plans, fabricaticn tech- 
niques and overseeing the testing and integration into the 
EWSSL. Contractor documents that must be reviewed and filed 
include the program plan, specifications, test plans and 


test reports, status reports, and operating manuals. 
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3. Testing 


Testing involves test planning, conducting the test, 
and docuzenting the results. 

During test planning engineers from the EWSSL either 
write the test plan from analysis of the development speci- 
ficaticns of the EW system to be tested, or assist the EW 
system developers in performing the task. This effort 
involves coordinaticn of  EWSSL assets and personnel to 
assure availability, scenario development based on EWSSL 
capabilities and system requirements, and assuring hardware 
interfaces are compatible. 

Actual test performance involves making measurerents 
of various EW system farameters utilizing simulator hardware 
or test equipment hardware of the EWSSL. Simulator hardware 
must be calibrated and actual parameters documented. 
Simulatcr configuration, both hardware and software, and the 
Scenarios utilized must also ke documented. All data is 
recorded by hand intc log books for inclusion in the final 
report. The final report involves a thorough descripticn cf 
the test configuraticn, the test results, and, if possible, 
implicaticns of these results. 

Testing on a articular system may last days, weeks, 
or even months with laboratory operating hours extended from 
a normal eignt hours up to twelve hours. Many people can be 
involved simultaneously. They include simulator hardware 
and scftware operators, test conductor, EW systems engineers 
both military and ccntractor, and sponsors monitoring the 
test. 

Test reports are transmitted to EWSSL users as a 
letter report, a technical memorandum, or as a data package. 
Laboratory personnel make sure that the data packages are 
delivered as soon as testing is completed but formal reports 


take a great deal longer. 
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4. Maintenance 


All equipment in the EWSSL must be maintained. Ail 
computers are under maintenance agreements with the contrac- 
tors that built then. Certain test equipment must te cali- 
trated routinely, usually every six months by the PMTC 
calibration laboratory. This equipment must be scheduled for 
calitration such that it is not being calibrated when it is 
required for testing. A great deal of the equipment in the 
EWSSL is plant property class III material and must be 
inventoried every three years. Custom built equipment is 
calibrated prior to each use. 

Scheduled and unscheduled maintenance is performed 


by electronic technicians. 


D. PRESCRIBED NETWORKS 


The organizational structure of PMTC is the dominant 
network effecting the EWSSL. PMTC utilizes a functional 
structure to divide the work processes. In 1984 PMTC was 
reorganized into the crganization shown in Figure 4.1. At 
this time EW was given greater control by the creation of 
its cwn directorate. Prior to 1984 EW existed as a division 
within the Weapons Evaluation directorate. The EW direc- 
torate is further subdivided by function as shown in Figure 
B2. Ihe EWSSL is located in the EW division where 90 
percent of the prcgram and personal interactioins take 
piace. The EW division organizational chart is shown in 
Figure 4.3. 

Over 95 percent of the EWSSL's development and testing 
funding comes from NAVAIR. Until 1985 NAVAIR was one of six 
subordinate commands within the Navy Material Command. With 
the dissolution of the Navy Material Command NAVAIR now 
reports directly to the Chief of Naval Operations. The 


NAVAIR organization foilows a concept employing functional 
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and product organizations with line and staff organizational 
structures. In addition, program management organizations 
are superimposed on the basic functional  organizaticn for 


prosecution of selected priority projects. An organization 
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Crganization Chart. 


chart of NAVAIR is shown in Figure 4.4. One such program 


management organizaticn is Program Manager,Air (PMA) 258 
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Reconnaissance, Electrcnic Warfare Systems, Operaticnal, Navy 


(REWSCN). PMA 253 is the EWSSL's financial sponsor. 
Technical responsibility for the EWSSL lies within NAVAIR 
code 5492. 5492 is also responsible for prime EW systen 


development. NAVAIR code 5332 controls the EWSSA operations 
which oversees the software testing performed in the EWSSL. 
These 5000 level codes are buried deep within the Air-05 
function of NAVAIR. A selected portion of the organiza- 
tional chart of AIR 05 may shed some light on this interac- 


tion. The organizaticnal chart is shown in Figure 4.5. 


E. PEOPLE 
There are 23  pecrle in the EWSTL branch. Of these 18 
are electronic engineers, physicists, or mathematicians. À 


secretary, program analyst, and electronic technicians make 


up the rest of the crganization. All have some college 
background. The work here is very technical and requires a 
technically oriented staff. Ages vary from 25 to 50 with 


experience with the laboratory ranging from one year to 11 
years. The staff is very dedicated. The stigma of the lazy 
civil servant is very irritating to most of the employees. 

Personnel motivation varies between individuals. The 
bureaucracy of the civil service does not allow for prompt 
rewards. All employees are paid under the General Schedule 
system or the Merit Promotion Frogram. As such it is ccmmon 
knowledge what most employees are earning (within severai 
thousand dollars). Fay raises are tied to time in service 
and performance. 

The leadership styles vary among individuals. A mechan- 
istic approach is favcred to a degree because of the highly 
regimented bureaucracy. The Branch head has had managerial 
training whereas the most common situation within the divi- 
Sion would be where ar engineer with no management training 


has assumed command because of his technical expertise. 
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F. ORGANIZATIONAL PRECCESSES 


A great deal of time is spent justifying and ottaining 
funding to be utilized in the EWSSL. This is nearly a 
continuous process throughout the fiscal year. Requirements 
for the  justificaticn of funds is based on the Planning, 
Programming, and Budgeting System (PPBS). 

The PPBS is a decision making process for allocating 
resources used by the Department of Defense. The PPBS has 
been in use since tte early 1960's when then Secretary of 
Defense McNamara introduced the systen. The system is 
designed to assist the Secretary of Defense in making 
choices about the aliccation of resources among a number of 
competing programs tc accomplish specific objectives of the 
national defense. The PPBS works as follows. Based on an 
anticipated threat, a strategy is developed. Reguirements 
of the strategy are estimated and programs are developed to 
execute the strategy. Finally costs of approved programs 
are budgeted. 

The planning phase of the PPBS begins with the sukmis- 
sion of the Joint Strategic Planning Document by the Joint 
Chiefs of Staff. The Secretary of Defense uses this document 
to determine requirements which are issued in a document 
called tke Defense Guidance (DG). With the issuance of the 
DG the Programming phase begins. The services use the DG to 
develop the Program Cbjective Memorandum (POM). The POM 
expresses total prcgram requirements in terms of force 
structure, manpower, material and cost, to satisfy all 
assigned functions and responsibilities covered in the DG 
for a period of five years. The Five Year Defense Plan 
(FYDP) is the official summary of programs approved by the 
Secretary of Defense. The FYDP specifies force levels and 
dollars of major  prcgrams and is used as the  contrcling 
internal working document of the  PPBS. The POM provides 
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rational for changing the FYDF and is the primary means of 
requesting revision of approved programs as published in the 
FYDP. 

Budgeting is the final phase of the PPBS. It is through 
the budget that the planning and programming are translated 
into yearly funding requirements. 

This has been a gross simplification of the  PPBS but 
required to introduce the terms POM and FYDP. PMA 253 is 
the organization that develops the POM that effects the FYDP 
for the research, development, test, and evaluation (RITEE) 
funds of which funding for the EWSSL is one small part. The 
RDT&E appropriations sponsor is OP 98. 

There are three updates tc the FYDP during the fiscal 
year. The times are not exact but within a couple of weeks. 
They cccur just pricr to the start of the fiscal year in 
late september, when the President submits his’ budget to 
Congress on January 15, and during the midyear reviews 
during March. These three times are important because 
program dollars may be cut at these times. They are there- 
fore good times to be prepared with thorough prcgran 
justifications. 

Planning for the next fiscali year begins with discus- 
Sions with the sponscr during the midyear review. At this 
time a FYDP update should have taken place and a good idea 
of dollars available should exist. The sponsors ideas and 
opinicns can also be used to help generate the next years 
budget. The budget is presented to the NAVAIRSYSCOM spon- 


sors in the June/July timeframe. The formal dccument 
submitted is called a RENSON plan. 

The most frustrating process, in the opinion of the 
EWSSL engineers is that of procuring hardware. There are a 


great deal of supply rules and regulations that seem to 
change each time ycu use the system. 


od 


Ic purchase an item a purchase order stub is filled out. 
If the item costs less the one thousand dollars and three 
supliers are given along with a priority the item will be 
purchased. Priorities are assigned based on need. If the 
item costs more then one thousand dollars a set of specifi- 
cations must also be included. If the item costs more then 
25 thousand dollars an Acquisition Review Board document 
providing additional funding data must be included. If the 
item costs more then 100 thousand dollars the purchase must 
take place through tke Naval Supply Center, Long Beach, Ca. 
which delays purchase several weeks. If a specific supplier 
is required, a "sole source" justification must be done. If 
the item is a computer an Automatic Data Processing 
Equipment justificaticn must be done. If the computer costs 
more then 25 thousand dollars the approval must be obtained 
at the NAVAIR level. 

Keeping track of individual items turned into the supply 
System is very difficult. Currently a manual processing of 
the stubs cccurs at the division level such that it can be 
ascertained that the item is in the system and an estizated 
delivery date is giver. If that date is passed an inquiry 
may be made at that time. Queries before that time are not 
allowed. 


G. EMERGING NETWORKS 


A great deal of informaticn is gained through infornal 
human relations. There are numerous factors creating 
networks in the EWSSI. The people in the organization tend 
top fcrm relationships because of any one or several of the 
following criteria: age, sex, GS rating, time at PMIC, or 
outside activities. Most interactions are with personnel 
within the EWSTL branch but frequently occur with perscnnel 


within the EW divisicr. 
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Different grcups generate different types of informa- 


tion. Secretaries transmit unannounced personnel changes 
best. Program Analysists transmit upcoming rules and regu- 
lations changes and job openings best. New  emplcyees 


provide a broad idea of what is going on taroughout the base 
best based on who has job openings for new personnel and 
what types of projects are available. Test equipment devel- 
opment information is most readily available from techni- 
cians and young engineers. GM-13 and above personnel are 
more interested in the political aspect of operations. 
These include personnel and program changes within the PMTC 


organization and at NAVAIR. 


H. OUTPUT 


The EWSSL generates several outputs. Data packages and 
formal reports are generated after each laboratory test and 
delivered to the labcratory user and the laboratory sponsor. 
These reports are tne most visible output of the labcratory. 
They provide technical data of the EW system capability and 
are used by the EW system developer to ascertain whether the 
system should continue on its development cycle or if modi- 
fications are required. These reports can become highly 
visible within the Navy depending on the size of the EW 
system tested. AS important as the data package is the time 
reguired to perform the testing. If the testing tock longer 
then planned the EW system's development could be delayed. 
Delays can be directiy translated to a dollar cost. It is 
therefore very important that EWSSL personnel or hardware 
not be the cause of any delay. 

Another output is the guality of the threat simulators 
developed by the laboratory. There are several aspects to 
quality. Most important is how close does the simulator 
match the threat. Cther aspects are: 1) How easy is the 
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sinulatc: to use? 2) How long does it take to calibrate? 
and 3) How reliakle is it? 

The EWSSL is known for its easy to use, reliable threat 
Systems. Every effort is made to assure that they match the 
threat system in every detail known. 

Another output closely monitored by the sponsor is how 
efficiently money is spent and if additional funds are often 
required late in the year to complete operations. The EWSSL 
makes sure it properly allocates all funding by the end of 
the year. 

Cuarterly reports detailing both technical and financial 
operations are sent to the sponsor. A year end report 
Summarizing the years effort anda detailed program plan 
that outlines the next years activities are sent to the 


laboratory sponsors cnce a year. 
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A. INTRODUCTION 


This chapter represents the third phase of an MSS devel- 
opment as detailed Ey Rigo in Chapter II. This is the 
requirements analysis phase. The information obtained in 
the organizational  aralysis of chapter IV will be used to 
develcp the system requirements. 

Fcr the requirements determination a decision analysis 
approach as detailed by Ackoff [Bef. 13: pp. 603-607] will 
be used. Decision analysis is performed by steps as 
follows: 

1. Identify and prescribe decision. 
2. Define decision algorithm or decision process. 
3. Define information needed for the decision process. 

This means to state your reguired output, define the 
process required to achieve the output, and then determine 
where the information needed for the process is available. 
This approach is systematic and comprehensive. By Analyzing 
first the high level tasks and then dividing these tasks 
into subtasks, a reascnable assurance of completeness can be 
achieved. The result of the analysis will be a gross design 
of the MSS for the EWSSL. 

The current information system will be evaluated after 
the required output is determined to see if it can satisfy 
the requirement. 


B. GENEBAL REQUIREMENTS 


Based on Anthony's framework where maaagerial functions 


are broken into hierarchal levels it would seem that this 


would be the way MSSs are developed also. This is not the 
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case. Most MSSs are designed around the functions they are 
suppose to support, such as marketing, production, OL 
financial. The functions performed in the EWSSL were broken 
into tasks during the organizational analysis. These tasks 
fit together in a natural order. 

The MSS for the EWSSL will be divided into these three 
functional areas of planning, operations, and development. 
The planning system would include the tasks of lcng range 
planning, the developfuent of the REWSON plan, task plan, and 
tracking the overall financial status of the EWSSL. The 
operations systen would provide operational ccntrol 
including the day to day tasks such as scneduling, latora- 
tory setup, calibraticn, maintenance, record keeping, and 
report generation. The development system would provide 
operaticnal control for hardware development. 

Developing a MSS does not necessarily mean building a 
computer controlled system. In fact most of the require- 
ments detailed herein could be met with a manual system and 
toa degree are. However, the main factor driving the 
development of this MSS is to ke able to respond rapidly in 
an orderly fashion to the wishes of the Washington spcrsors 
and the EMTC command. In order to achieve this objective a 
computer system is reguired. 

Numerous computer systems are available that provide a 
“program management" capability. The problem is that no 
standard has been agreed upon among the numerous groups that 
interface with the EWSSL. 

No attempt will be made in this thesis to pick the 
appropriate system as computer capabilities seem tc change 
overnight. Particular attenticn, however, should be paid to 
an effort of NAVAIR PMA 253 to integrate their financial 
system under one computer system. A common computer systen 
Letween the Washingtcn sponsor and the  EWSSL where data 
could te transmitted electrcnically would be an ideal 


Situation. 
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The NWC's Echo range facility is currently using an 
Apple Corporation Lisa computer system for some program 
management functions. Should NAVAIR code 5492 also purchase 
a system to interface with the Echo facility it may be worth 
investing in that systen. 

The primary objective of this MSS is to decrease 
response time to EWSSL sponsors and to formalize ongoing 
procedures. Much of the MSS will be the formal iuplementa- 
tion cf ccntrol process. Koontz and O'Connel (Ref. 14: pp. 
583-585] contend that a control process involves three stes 
1 establish standards 2) measure performance against stan- 
dards and 3) correct deviations from standards. One ctjec- 
tive of this MSS is tc provide a mechanism for the recordiug 
of tasks to be accomplished and a way of identifying between 
those tasks that have been completed satisfactorily and on 
time and those that have not. 

Another objective is to minimize the impact that indi- 
vidual personnel has on operations. By developing fcrmal 
data bases informaticn becomes corporate knowledge. 

Fer a MSS to be utilized it is mandatory that all data 
be current. This requires a dedicated effort to input data 
on a daily basis. This respensibility should be formally 
assigned. The design of the various input formats should be 
designed "user friendly" such that a data entry person can 
be utilized for this function. All three systems must be 
capable of accessing all data bases to minimize data entry 
errors and to assure that each system is using the same 
data. This does not imply that all systems must ke able to 
change all data bases. Security provisions should be imple- 
mented to allow only certain agreed upon personnel be able 


to mcdify certain files. 
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C. SPECIFIC REQUIREMENTS 


This section will discuss the requirements of each of 
the three MSS systems. Their required outputs, inputs, and 
processes will be detailed. 

To satisfy the requirements of different levels of 
management the data supplied by the three systems could be 
filtered to the degree necessary for the intended user. 
This neans that sponscrs in Washington who require an over- 
view of laboratory cperations would receive a summarized 
report. The planning system would be used for maragement 
control and would use summaries from the operational and 
development systems as inputs. The specific requiremrents 


for these three systems will new be discussed. 
a. Planning System 


Primary cutputs of the planning system fall into 
two categories. The quarterly reports and the year end 
reports show laboratory status at various times during the 
year . The REWSON plan, Task plan, and detailed prcgran 
plan show future activities planned for the EWSSI. Current 
status reports can effect future planning reports. 

The three planning documents provide essentially 
the same information rut to different people or in slightly 
differert detail. The REWSON plan and the detailed program 
plan are for Washington sponsors whereas the Task plan is 
for internal PMTC utilization. The development of these 
plans could be simplified if there was a greater deal of 
commonalty between them or ideally one document could serve 
the function of all three. 

The process of developing the planning documents 
is a very unstructured affair. Projects to be incluđed in 
the plans for the EWSSL come from ideas generated from 


discussions with numerous people with different backgrounds. 
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As shown in Chapter IV the projects are chosen 
based on several criteria. The key criteria include EN 
system capability and development schedules, threat changes, 
and funding availability. What is required is a fcrual 
prioritization scheme for including projects into the flan. 
Cne approach would be to "score" potential projects tased on 
previously agreed upon criteria chosen by a committee 
consisting of EWSSL sponsors and managers. Table V lists 
nonfinancial criteria that should be considered. 

Formal financial analysis routines should be 
included in the planning subsystem. These financial anal- 
ysis should never be used as the only criteria but can shed 
some light on the degree of risk . The U.S. government has 
determined that 10 percent is to be used as the cost of 
capital. A cost berefit analysis should be done on all 
projects using this cost of capital to see the profitability 
of the project.  PayLack time should also be included in the 
routines. 

The planning system needs to maintain a data 
base containing the development schedules of all Navy, Air 
Force, and Army tactical airborne EW systems. The file 
Should includes major system milestones, planned test time, 
source of informaticn, and length of test required. The 
information should be updated cach month for systems planned 
to be tested during the current year and each quarter for 
systems rlanned to be tested in the out years. 

An input required for the planning process is 
the capabilities of cther laboratories performing similar 
functions. The knowledge of other facilities will assure 
that duplication of effort does not take place and allow for 
a cross fertilization of information. Several organizaticns 
currently try to maintain data bases with this informaticn. 
Ihe data base is distributed in report form and is updated 
once a year. 
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TABLE V 


Proposed Criteria For Project Selection 


Is the project EW mission specific? 


Will the prcject give the EWSSL skills 


and experience useful in the future? 


Does the capability tc develop/manage 


the developuent exist inhouse? 


Can the project be used by many 


different users? 


Is the develcpment state-of-the-art 


and/or risky? 


Does the prcject inprove the status 
of the EWSSL as a test facility? 


Will the rrcject be easy to use and 


calibrate? 


Do EWSSL personnel want to develop 
the project? 


Will the prcject fit into dđailly 


EWSSL operations easily? 


A threat capabilities data base must be main- 


tained tc provide input on what threat characteristics are 
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reguired for simulaticn and to know what changes have taken 
place in the systems. The STILO'S office should coordinate 
this effcrt and provide updates yearly. 

The planning system provides both management 
control functions and Operational control functions. 
Interface Letween the planning, operations, and development 
systems is required. One exchange required is a summary of 
current projects. Ihe summary should be provided by the 
operation and development systems to the planning system 
quarterly for inclusion into the quarterly report and if 
deviaticns occur future planning documents can be modified. 

A major requirement of the planning system is a 
Simplification of the financial status reports currently 
being provided. The current reports are cluttered with 
informaticn not routinely used and the reports are usually 
three to ten working days late. The time this becomes a 
real factor is at the end of the fiscal year when everyone 
is trying to close out accounts. During this time period 
the reports are even later. By maintaining a data base 
consisting of Job Order number, original amount, current 
amount,and past history the planning process could be 
greatly simplified. A "spreadsheet" approach should be 
utilized where monthly, quarterly, and yearly summaries 
could be displayed. Usage rates could be calculated from 
the data and used tc predict year end balances. Access 
would re limited to financial data bases. 

A data base of current tasks being performed is 
required. Data to Le included is: Task name, engineer 
responsible, scheduled completion date, percent complete, 
and funds utilized. This data base should be able to be 
accessed in many different ways. A minimum requirement 
would ke reports listing tasks complete, tasks overdue, 
tasks by engineer, and tasks whose percentage completicn is 
grossly different frcr its funds used percentage. 


rt. Operations System 


The primary result, or output, desired of the 
operations systen is an efficiently operating laboratory. 
Efficiency is sometimes hard to quantify but some factcrs 
can be ucnitored. Actual time a test takes vice planned can 
be mcnitcred. Deviation from planned time can be evaluated 
to see if EWSSL operations could be changed to decrease the 
deviation. Simulator down time should also be monitcred. 
Reasons for the down time should be detailed and recorded to 
see if trends develop which could be changed by purchase of 
proper replacement parts or additional spare parts. 

EWSSL schedul ng greatly effects the day to day 
operaticns of the EWSSL. Scheduling is quite  corpiex 
because of the multiple opticns of computer controllers, 
simulators, and test equipment available. The scheduling 
output needs to show the tests planned throughout the fiscal 
year. There is a great deal of information required to 
generate the schedule. This information includes: the simu- 
lator required, the EW system teing tested, the scenaric and 
computer required, test equipment required, EW systen 
personnel contact with name, location, and telephone nurber, 
EWSSL personnel contact, number and type of EWSSL personnel 
required for test, and the time the EW system is availa!.e 
for the test and the duration cf the test. 

The process of generating the output rcm the 
above inputs requires a great deal of cross checking and 
coordination. A data base for each simulator containing 
test equipment and number and qualification of personnel 
required for each type of test can be maintained. Once test 
timeframe is kncwn a cross check to see if personnel is 
availatle is performed. This involves checxing to see if 
perscnnel are qualified and available. Availability is 


determined by other tests being performed in the laroratory 
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or annual leave schedule. Test equipment must alsc be 
checked for availability. This is determined by other 
testing in the laboratory, maintenance records and calibra- 
tion schedules. 

This process is ideal for computer inmplerenta- 
tion because data bases can easily be built containing all 
the required information. Costs of each test can ke esti- 
mated from the abcve information and labor rates and 
supplied to the user much quicker then is presently the 
case. This information could then be fed back to the flan- 
hing system to see if year end funding is impacted. This 
process should also maintain a log of all EWSSL operations 
for test reports and historical purposes. 

A data base containing all EWSSL equipment, 
calibration cycle time, time required for calibration, and 
last calibration date needs to be implemented. Calibration 
down time can then be calculated for each piece of equipment 


and the test time for calibration projected. 
c. Developmert System 


The development system of the MSS would be used 
to improve management of the simulator development projects. 
This includes hardware developed either in house or with an 
outside contractor. 

The system would use some of the same process as 
in the planning system for  prcject management and financial 
control. The main difference would be in the quantity cf the 
data. Results of tte prioritization determination done in 
the planning system wculd be used as guides to monitor simu- 
lator development. The planning systems process used for 
scheduling could also be used to generate the simulator 
development schedule. 

Contractor development efforts involve tracking 
a great deal of documents. A tracking system is required to 
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record date received type of review required and when 
response is due. Personnel assigned the action of response 
could then be flagged when response time is getting near. 
Listings generating cverdue responses, completed responses, 
and perscnnel responsible could then be generated. 

A difficult part of Simulator development is the 
procurement of hardware. To efficiently integrate simulator 


hardware into a functioning piece of equipment components 


must ke available at specified times. Delays can ke very 
costly. A data base containing equipment ordered, order 
date, cost, Job Crder utilized, purchase order number, 


Supplier, and estimated delivery date must be maintained. 
The information in this data base could be cross checked 
with overall simulator development schedule to see where 


conflicts occur soon enough to make improvements. 
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VI. CONCLUSIONS AND RECOMMENDATIONS 


A.  SUBBARY 


This report presents a review of the current literature 
on MSS development, some current management philoscphy, and 
an organizational analysis of the EWSSL located at PMTC, Pt. 
Mugu, California. Tbe chapter on MSS development focused on 
general criteria of ar MSS. The section on current manage- 
ment philosophy related ideas presented in In Search Of 
Excellence by Peters and Waterman to the Navy environment. 
The organizational analysis was performed using the Network 
model developed by N. Tichy. Using the knowledge gained on 
MSS develcpment and tne organizational analysis appropriate 
objectives and requirements for a MSS were developed for the 


EWSSL. 


B. CCHCLIUSION 


Ihe organizational analysis showed that the current 
information and contrcl systems are manual and/or slow and 
are not integrated to provide uniform information. One 
objective of the MSS is to decrease the time required to 
respond to inquiries from Washington sponsors. It was 
determined that the best way to improve response time would 
be to utilize an integrated computer controlled MSS. 

Scme information required by the EWSSL is controlled at 
bureaucratic levels higher then the organizational analysis 
included making it impossible to improve the response time 
of seme of the information. It became evident that EWSSL 
operations could be improved if an integrated MSS was 


utilized at higher levels in the PMTC organization. 
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The organizational analysis showed how important experi- 
enced personnel are for the EWSSL to operate smoothly. The 
area of EW is unique. Experienced personnel are hard to 
find. Ihe atmosphere of the EWSSL needs to be such that 
qualified, experienced personnel will want to stay in the 
organization. The analysis showed that laboratory personnel 
are mcstly concerned with day to day problems. Attempting 
to solve these day tc day problems would have the kLiggest 
impact on operations. 


C. RECCHAENDATIONS 


1. MSS Development 


It is the authors recommendation that a new inte- 
grated MSS for the EWSSL be developed. What is envisioned 
is an MSS utilizing scme of the existing information systems 
structures and design techniyues but all operating cn cne 
computer systen. This approach would minimize the design 
costs, keep some of the familiarity of the current systems, 


and provide for an integrated systen. 


2. Central Processor 


The central processor chosen for the MSS should be 
capable of interfacing with the Washington sponsors computer 


systems currently under development. 
3. User Oriented 


The users of the EWSSL MSS have the most to gain 
from its development. However, the MSS can only be effec- 
tive if all concerned feel motivated to use it and under- 
stand how to use it. It is therefore recommended that these 
individuals be participants in the design and implementation 
of the MSS. The design should use the principles detailed 
in chapters II and III of this thesis. 
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4, Iterative Development 


The development of the MSS for the EWSSL should be 
carried out inan iterative fashion. Development should 
begin with a specific subsystem being implemented and tested 
by itself to test tne design concepts and applicability to 
EWSSL operations. It is recommended that the scheduling 
function of the operations system be developed first. It 
seems that all the informaticn required for a design is 
never available so by developing only a subsystem not as 
much risk is encountered as in a complete development. The 
iterative approach aiso allows for a jradual transition from 
existing systems so that change is not to great at any one 
time. This allows time to build organizational awareness 


and to fcrmalize commitment to the operation. 
5. information relays 


The EWSSL is dependent on other PMTC groups for 
information it requires. These groups may be either higher 
up the tureaucratic crganizaticn or in a different chain of 
command. Specific examples are the dissemination cf memo- 
randums frcm the EW directorate on down or the location of 
purchase orders in the supply department. It is recommended 
that a means of ascertaining where the delays are caused in 
the organization be implemented. Routing slips reccrding 
time in and out of each stop is one approach. Analysis of 


the delays should be done and corrections implemented. 
6. Feople Constraint 


Ihe EWSSL operations depend a great deal on exreri- 
enced personnel. Either one of two approaches can be used 
to minimize this constraint. Either additional perscnnel 
can be hired and trained to minimize the impact of one indi- 


vidual leaving the organization, a very costly endeavor, or 


75 


the MSS can be develcped to the point where the knowledge 
required to operate the EWSSL 1S included init, also very 
costly. It is believed that a compromise somewhere between 


these twc extremes needs to re reached. 
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